
Page 1 of 1 
 

Minerals Council South Africa 
 

FORMULA SHEET 

SUBJECT: CERTIFICATE IN ROCK MECHANICS 

PAPER 1: THEORY 

 
SUBJECT CODE:  COMRMC   
 
EXAMINATION DATE:       4 OCTOBER 2022 
 
TIME:    14H30 TO 17H30 

EXAMINER:    SZ PETHÖ 
 

 MODERATOR:   O RAKUMAKOE 
 
  
TOTAL MARKS:   [100] 
 
PASS MARK:        (60%) 
 
 

 

NUMBER OF PAGES:      4 

 

 

 

THIS IS THE FORMULA 

SHEET THAT MUST BE 

USED FOR  

RMC PAPER 1 

 

 

 



9 

 

FORMULAE SHEET 
 

1. F = mg  σ = F/A 

2. qv = ρgh 

3. 𝛽𝑜 =
(1+sin 𝜑𝑖)

(1−sin 𝜑𝑖)
 

4. RQD = 115 – 3.3 Jv  

5. 𝜏 = 𝐶𝑜 + 𝜇𝜎𝑛 

6. σ1 = σc + βoσ3 

7. 𝜇 = 𝑡𝑎𝑛𝜑𝑖 

8. 𝐬 = 𝐞
(𝐑𝐌𝐑−𝟏𝟎𝟎)

𝟗  

9. 𝐦 = 𝐦𝐢 𝐞
(𝐑𝐌𝐑−𝟏𝟎𝟎)

𝟐𝟖  

10. σ1 = σ3 + √(sσc
2 + mσcσ3) 

11. 𝑘 =
𝜐

1−𝜐
 

12. 𝐾 =
𝐸

3(1−2𝜐)
 

13. w = 
2

1
(xx + yy + zz + xyxy + yzyz + zxzx) 

14. 𝑄 =
1

2
𝜎𝜀 × 𝑉𝑜𝑙𝑢𝑚𝑒 

15. ε = ∆ℓ / ℓo     E = σ/ε  𝜀𝑟 = −𝑣𝜀𝑎 

16. 𝜎𝑥𝑥 = [
𝐸

(1+𝑣)(1−2𝑣)
] [(1 − 𝑣)𝜀𝑥𝑥 + 𝑣(𝜀𝑦𝑦 + 𝜀𝑧𝑧)] 

17. 𝜎𝑦𝑦 = [
𝐸

(1+𝑣)(1−2𝑣)
] [(1 − 𝑣)𝜀𝑦𝑦 + 𝑣(𝜀𝑥𝑥 + 𝜀𝑧𝑧)] 

18. 𝜎𝑧𝑧 = [
𝐸

(1+𝑣)(1−2𝑣)
] [(1 − 𝑣)𝜀𝑧𝑧 + 𝑣(𝜀𝑥𝑥 + 𝜀𝑦𝑦)] 

19. x = 
𝐸

1−𝜈2
 (x + y)  y = 

𝐸

1−𝜈2
 (y + x) 

20. 1 = 
𝐸

1−𝜈2
 (1 + 2)   2 = 

𝐸

1−𝜈2
 (2 + 1) 
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21. 𝜎𝑛 = 𝜎1𝑐𝑜𝑠2𝜃 + 𝜎2𝑠𝑖𝑛2𝜃  𝜏𝑛𝑚 = −
1

2
(𝜎1 − 𝜎2)𝑠𝑖𝑛2𝜃 

22. 𝜎1 =
1

2
(𝜎𝑥 + 𝜎𝑦) +

1

2
√[(𝜎𝑥 − 𝜎𝑦)

2
+ 4𝜏𝑥𝑦

2 ] 

23. 𝜎2 =
1

2
(𝜎𝑥 + 𝜎𝑦) −

1

2
√[(𝜎𝑥 − 𝜎𝑦)

2
+ 4𝜏𝑥𝑦

2 ] 

24. 𝜃 =
1

2
𝑎𝑟𝑐 tan[2𝜏𝑥𝑦/(𝜎𝑥 − 𝜎𝑦)]   

yx

xy2
2tan

−


=  

25. 𝜏𝑚𝑎𝑥 =
1

2
(𝜎1 − 𝜎2) 

26. 𝜎𝑥′ = 𝜎𝑥𝑐𝑜𝑠2𝜃 + 2𝜏𝑥𝑦 sin 𝜃 cos 𝜃 + 𝜎𝑦𝑠𝑖𝑛2𝜃 

27. 𝜎𝑦′ = 𝜎𝑥𝑠𝑖𝑛2𝜃 − 2𝜏𝑥𝑦 sin 𝜃 cos 𝜃 + 𝜎𝑦𝑐𝑜𝑠2𝜃 

28. 𝜏𝑥′𝑦′ =
1

2
(𝜎𝑦 − 𝜎𝑥) sin 2𝜃 + 𝜏𝑥𝑦 cos 2𝜃 

29. x = x cos2 + xy sincos  + y sin2 

30. y = x sin2 - xy sincos  + y cos2 

31. xy = (y - x) sin2 + xy cos2 

32. x' = x cos2 + xy sincos  + y sin2 

 

33. tan 2 = 
𝛾𝑥𝑦

𝜀𝑥−𝜀𝑦
 

 

34. x =
1

𝐸
 [x - (y + z)]  xy = 

1

𝐺
xy  G = 

𝐸

2(1+𝜈)
 

y = 
1

𝐸
 [y - (x + z)]  yz = 

1

𝐺
yz 

z = 
1

𝐸
 [z - (x + y)]  zx = 

1

𝐺
zx 

35. 𝜀1 =
1

2
(𝜀𝑥 + 𝜀𝑦) +

1

2
√[(𝜀𝑥 − 𝜀𝑦)

2
+ 𝛾𝑥𝑦

2 ] 

36. 𝜀2 =
1

2
(𝜀𝑥 + 𝜀𝑦) −

1

2
√[(𝜀𝑥 − 𝜀𝑦)

2
+ 𝛾𝑥𝑦

2 ] 
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37. r = 
1

2
q(1+k)(1 −

𝑅2

𝑟2) - 
1

2
 q(1-k)(1 −

4𝑅2

𝑟2 +
3𝑅4

𝑟4 )cos2 

 = 
1

2
q(1+k)(1 +

𝑅2

𝑟2
) + 

1

2
 q(1-k)(1 +

3𝑅4

𝑟4
)cos2 

r = 
1

2
q(1-k)(1 +

2𝑅2

𝑟2 −
3𝑅4

𝑟4 ) sin2 

𝜎𝑧
𝑡= 𝜎𝑧

𝑣+  (𝜎𝑟
𝑖+𝜎𝜃

𝑖 ) 


